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(57) [SMI 

i/ r ^ioo P t XSi I r mim*Mf&. 

5. 




1 

[fit&Jg 2 ] sli^Jg 1 i-S^T, 2 3 0 < Cf.±3 0 0*C 

[ftJtfg4l fS*JS3^*3V^. 3 5 0°CJgA±5 5 0°C 
[sit*® 5 ] »#JS l Xfi 3 »cE*w«!3t^jfelc*iV^ 

[»**7] »9£-$*i:i*i:©IBJfilW*0. 06fraH 
±0. 1 8 M mfilTtfcSDflfiiM^f tSTffiSS 

HtrfETflfiS«wmci^^?SoT^$*t, ptx 
m-tz^t &<&mk-rz>mm#m?o 

[|f*:JS8] T*'*-* bit (JIMS 3. 5J£1_L 
fBT*B««iW)BS/?* s 1 0 n mJ£l± 3 0 n m^TT'fc 5 - 
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2 

» k w ^mm t «$i ft d&tt £ n ;t * + -> * 1 1 * 
j&mzurtZT*^* bit mm£/mm)tf3. 5sx±. 

JO -Cfc58flE*6»S±fciBoTJ|&S£;iX* PtXIil r?; 

Bo 

[0 0 0 1 ] 

SlffiGfliEbw^t^gtRiUiP t £/c(4 I rfKrML 

#ifcKM-t5o 
50 [0 0 0 2] 

i !#i!K& - f^o"CV , '5 D R AM (DynamicRandom Access Mem 
ory) *Sfc5o ^©DRAMIi, iS&S, i^*?SS#fW 
jt^KffV 2 5 6 M, 1 G fc* y V <£>7v^fi<ffcH#ft£ri9i;t 

[0 0 0 3] a^fVf- W»^t-i4> P«f**W<£> 

((Ba/S r)T i 0 3 ) (4> S i 0 2 /S i 3 N 4 {-Jt 

• -T-f7 4 K • 7-fv?y^/1 9 9 5$50 7 7 
M (Jpn. J. Appl. Phys. ,34(1995)5077) X'Wt'a 

nt (?®^$/«*s) n^o.6 5 h#mzm.\^\*<D 

40 iJxTV^o 

[0 0 0 4] ftifiT'fi, #Hfl¥8 -260148^-ir, I r 
(DPM) 3 SrJRWl^ffl^fc#*S©fl:^«ffi*fiife (C 
VD$) •CTJ6*«-hti I r»«ISr»fi8i-5 

[0 0 0 5] *fc. #^¥9-82666^-^, Pt(HFA) 
2 *®^fCfflV>fc#*«aro{b^«Bggfe (CVDft) 

So 

[0 0 0 6] 

50 |8Wtf*ftUi5i:tS»H] ±IBt^*ftW(-*3V^ 



3 

< ftSfctf^ T*-<? hit** 1 Jt^JiCO^i:^^^ 

[0 0 0 7] «^)CVDi£m Pt^fcfilr&JS 
J[g^-|5jj£(D^[Hl^^v>^:^^, P t *fcf* I r 

STifiSS^W-JEffi, ffiiJig— P t I rlW 

[ooo8i*f:, pt^ir (Dmm&mm»&M#<o 

[0009] #*wa>sw«\ nmkitKWoMT*^ 
is^wm^p txii i r m®£W-t-s^mf**T% ¥ 

So 

(0 0 1 o] 

^%T&m&±\cmmT&mm<DW&]&mc%i<>x p t 

Xttl r *T»««S:iWJ*L, iET^tii 

2 3 0 o C^-L3 0 O^«T^li&fBTffiSffi«rfl0fiK 

tsi <hirj:«9 x uyv?*5 9 o%j^±-e 

[0 0 1 1] j3-S^ h^i§<*Sr/8v> 

3 5 0<CJ^±5 5 otWT-CBfflETSPffiffiSr^fiei-S- 
tcj: D > ^f^^^^7^9 0%£*±-ca>oJR 

[0012] «p^t^vN^^ p txd i r <ommA 

(C p P t Me 3 ), hi) * s f-fi'*^K'*s9 w<^9*?=- 
~;U-f7j~t ((Me C p) P t Me 3 ), \?*s9ujt9 9 
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v^xyv^ u^:/^ v^-yu-f U v^-k (C p I r (C 
OD)) , ^^vutfv'^ n^-^^ i/xy h y t^fris 
* u^O-? i/z^^/Usf Vi?$J* ((Me C p) I r (DM 
COD)) SP&fflV^o 

[0013] it, p-v^r h >>mfc*m^tzmm&m 

t-F^7ft(Pt(hf ac) 2 ) , v^tT^D-Y/U^^ 
t-h7 P 7ft(Pt(dpm) 2 ) , tf^^^rl^^/^n 
Tir^/UTir h^— h^D^^d r (h f a c) 2 ), 
761 v^t^D^/M^t-Ky^^d r(dpm) 2 )^ 

[0 0 14] Ltll TF7tKP77y, h/V" 

^v, ^>u>-, ^^^HiiStfcot, iiuiB 
*fflE^»i-S«"*^««S*IS3R^«»«* s 0. 2 5mol/ 

tFn77> (THF) Srfflv^Sr 4:^* LV\ 
[0 0 15] Sfc. *«©»j»*»t*«*J:5flcv^ 

^ m*<oi><D&mmkftZo vt^x, f&mma*. mm-r 

[0016] #3BW"C«:, P t XI* I r ^>*-«^JHffifr 
jgCW&x h7t KP77y(THF)^WHS»Uc 

THF*0*jK*«— 
[0 0 17] ^(OTHF^^fflE^^trTlfiSffiJt 

[0 0 18] *«WKJ;Jxff, H0(£bOfc5TifeSte± 

^ [0 0 19] hit 

/»M@) ^3.5 JW±coPfli0i^Sr*i-5TlftS«4:, 

So 

[0 0 2 0] T«6S«tt, »9^5»4:»i:ora 

m&0. 0 6 jumi^±0. 18m mJ^TT'fcS Dfldb^S: 
^i"So 

[00 2 1 ] *fc, ^|ETtflS«^Ilfli£bg|SC0f®(7)iRiJ®^ 
5(7 O^iSffitC^^tL, PtXIil r^tt^TSfPti 



5 

[0022] *«noiitMm miBT«fB««^a 

ffiftS i o nmJ^_h3 0 n m&sTXfo 5 r. t 4 LV\ 
[0 0 2 3] ¥**K4E±twJK 

$*xfc[ffli£!iS:*-rs*6»Bi:, «HBIftlWi±K»j«* 

8ES/8H6) ^3.5 »±t»fc«llWB»Wl±lr»oT 
PtXSIrt**tST»lit#t8: 

[00 2 4] 

[0025] (mm<omm dbi kss***-?*^® 

[HSrTj^ro l HiS i #^^&7jH-o 4T> S i r> 
^1 14:3 OOt^JPjRU J»»ftt»»*UfcS i O 
2li4l:3yh8fc»at5, 8cfc* Buia^^h^tc 

5 i 24rf^Sa^5 0 Wi^»J:5Si 
^7^1 2±^JP§ lOOA^TiNll 3(0/^71 
£:fE§H-5o ^l:TEOSgMW:/7XvCV 
Dffi^J: 5, flutes i0 2 H 4SO'T i Nl 1 3(D/^ 
y 7l±^ J?J 8 4 0 0A(OS i0 2 II 5 S:^^"?- 
5o ftuiST iNH30/^ T g^ff ttj-f-S ± 5 ^ S 
2 4 0 0 A<7>»S:JnXLX0flia^fc*T«a«S:f^»"*- 

hJttt. 3. 5 T*£>3 0 Sfc, »5£>5»i:»i:a> 
^*iL^b4>^*t?<Z>IBHi (d) 1*0. 1 3/xmT-S>5e 
[0 0 2 6] T*»ESrDflia»«ti:i"S-i:"C, 

(d) fi, «ffiR0Wft*^«ff*^BI«J:9. 0.0 

6 umSL±0. l 8 /xm£ilTi:i-ixfiftv\ 

try H£Jl±<OiB«»{bS:»fi8i-6ri:36S^rtBfcttSo S 
SrJK^-TSo T»««i 6S:«(«Rai§SCVDft*cJ: 

<t ^ , HuiETJastRoDflia«aswftijas& t/isffi^ 
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[0 0 2 7] T^m®^TJfiStSOIlfli£hSP(^±ffitcib^> 

[0 0 2 8] flcK, ±|ETfl&a«&VT«B5Sfii 1 6 COM 
fiWHifiot, B«#17-C*>5 (Ba, Sr)Ti 
0 3 (BST)S:^r«&JRft^«ta««* (MOCVD 
7(7 SO 

[0 0 2 9] #CK. TX*<? hit 6. 0 3 (ommmfc 1 
[0030] *mt&mizm^tii>'* x2^<z/$ v? 

^fc^7r^co^^^/u^-^^tLT, 2 3 0°CJ^Ji 

$^rtm5o s i *<DSt6_h-cw\ 23otK 
^ mm<Dw&n±ft, waffatwaffi-c, «gf*w£«K*H- 

*r«AJR{b^«tt**iSfe"C2 3 oto±3 o o°c&t<d 
[oo3i] ^^w^v^te, m 2 ^^-t-^^-wjt 

T\ R = CH 3 <£>4§^<£> h y t^JVis? n^y^vfxx 
(CpPtMe 3 )»Mfflv^ Ptm«i4r 

[0 0 3 2] TSiSll® 1 6 ©*K»J*ttfcoV^«»il- 

tt#M»aifflCVDl6«©«»HSr*-t-. TIH5m®i64: 

f^M-TSfc*^. CpPtMeslMTHF (rF7 
tKo77y) lmol/1 ©II-ei^LT 

ya-^> 3 1 trj: OJW^iK^WJS&ftSrSJ 

UPLftasfe, 0. 1 -3sccm(DiSa-C\ ^#4^?RSr^ 

m$*3 o^b«^»3 2-<httg^-r^o *«^jr«*is 

l»i£©CVDi£gK:fcl>-C. HS»3 0^v^7 

[0 0 3 3] «{k»3 2(Dfg.*4r8 0-1 5 0°C(C^:^ 
y T — tf*b ItOA r ^/^4r 1 9 8-5 0 OsccmO 
il^SS 3 3 f± x fii» 3 4 (CJ: 9 ^^M*^{^^ttT 
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KRfcj3*X*foZ>mMJS*% 2 — 8 0 Osccm(Di$ft-e^ 

[0034]» Ittt, ^^S^gff^co^^ 
»-T5^?*^0. 2 5mol/ l ^±t^6;WW* U 
V\ 0. 2 5mol/ l J: ^k^3 2^Cjo^j• 

[0 0 3 5] H 4 fc, Bfli£b»tt©T»SE±fc P t S?JK 

3 0 o'CTJtffiR^tLfcBIJ: 9 2 7 ott? 

i&£<0iiW::J; tK il^/Ar^(OSIlt{)Sft 

^>SE*H:^#< 45iafe*V\ ^fy/^-^; 

[0 0 3 6] SJS^8S3 7tit KJ£S«rt<Z>]£;tiS: 
0. 1-5 Otorr t U figKmftS:, 2 3 0°CJ^±3 0 

Wi~5o v"-r!7— ;/ K3 5 S:fflv^T«N>S:i&— 

±fcffcf&U 1~2 Omin ©IH*B|-t-*o mtC^t), 
Jgj? 2 0 - 3 0 n m^TSPBIffi 1 6 £rf#5 0 
[0 0 3 7] LT0 2 /A rit*5 2% ( 2 7 0 °C 

fy^^-Uy^ 1 0 0%"Cfo^r i*S^36»o/t„ 
£fc> Ht©*ffift$tt± 1 0 A«T£#»fc»&a>fcBS 

= 5 0MC/cm 2 iffijSSt^&ofco 
[0 0 3 8] SWICVDStlt S!»«fc*ttE# 

[0 0 3 9] JEfc* ^JRffll«^«-t-S^IR 

[0 0 4 0] Sfc, «*©WlCVDtttfl, 



(5) 4#f^2 001-160616 

8 

[0 0 4 1 ] B5I1 T*-<^ Htb©»35i:aMia»tt^ 
Wfc 1l6*©#*acvDife"CffllLfcP 

70 [0 0 4 2] — 7*^* hJ£^3. 5 
©i8±i:^fj/y*^-uy^ l 0 0 P 
t*Ht#8rtt#«o T*s<? hit l 5<£>[U] 

tt^t^TifcS^ P t ftRfrH$j£ ltt90 %^^^ 

[0 0 4 3] »C^, 1 7 (BfcKffifjfcfrSKo^T 

IftB^-r^o Ba(dpm) 2 , Sr(dpm) 2 , T i (O- 
i-Pr) 2 (dpm) 2 Zm^WMtzm^X^ #^^TH 
F^I^O. 0 5-0. 2 5mol/l (DgST'P^LTC 

7P-3yhD-7-"C0. 1 — 3sccm(O^S-e2 5 0 

A r ^200sccmX CV DWM^f ^ ^^ft^^^MA-t 
5 t^^mm^f^ 5—100 sccmfeS^^Sl-*A L 
fc 0 RlSS^ffi^^rO. 0 1 — 5 Otorr t U f&mM 
$£$:42Q C C k LT3min^Klt N BST»30nm 
jSBILfco N 2 ^f:fiAr^^7 0 0°Ct3 

0-6 Osec Hft^SLT^ti^^ii^^^o 

[0044] titz^ ±nmm i 8 «u _Lfar^mffi 1 6 

*t6.0 3 <7)IUIdi±^^7"y^^^— 1 0 0% 

1 V^*5»t6»«*€ «300t*#^«ixfc«ft[#ttS: 
[0045] R = CH 3 h U ^ ^^i/i? u^O 

$y^^)v7y^mfo<om^ R = c 2 H 5 (7)Fyxf 

40 tc&\,^xh±&kmm<D%m&mi<^z>z. t&x%^ 
[0046] t=fc, ±n&tomtx p t ia^xwtm Lfc 

[0 0 4 7] *7t, ±fEO^^^ t U0 2 Srfflv^fc 
H 2 . COS0CO2 <05*>V^-f^— aSrfflV^T 
fclSff * P t »KSrMt5 r. t J)5-Cir 5. 
50 [00 4 8] (H10il$|l2) *l:H«LtHlC*5^ 



(6) 

J?£ 8 0 0 0 A<DS i0 2 H4 (Ifel^Jl) *-?"7 

xvcvDSia^mo mmr \ nh 3<^y 

7i^lUt^J;5(:, S2 2 0 0 A^fftSrinXL-Cia 
hJfcte. 3.6 4 (8 0 0 0/2 2 0 0) T'fc5 0 r<OT 

%ot i k mm<D^mx\ mmrmm^(Dm^<DmmR 
bntzy y b ^m^^m^m e ^ 

V) n fct^^u^-j; <9 3 5 0°CtX±(7)Mit-t:^?SIL^ 

m ffi ttfi Id *s » * - ttmfrfc **« ft W JlfTi" 5 0 
5 5 0°C^±(7)lStlt St^MSJS^f:^ 

[0049] T»««^fifc*^fe^-ov^TttM-r*, t 

fllig-CR' =C(CH3)3^^<d^;M 
7ft(Pt(dpm) 2 ) feTHFSlCO. 2 5mol/ l 

»*(0#tie*S:«(WU436Sfo, 0.1~3sccm (DiS* 
5 0 MftS3 2 0M«: 1 0 0-2 0 OXimfelsXIgM 
j/^tfc^A r 1 9 8 — 5 0 0 sccm& fc t>V*T* ^ 

^0-8 0 0sccm (ffiU Qsccm(Dm^\^mm^^ 

fcift^Lfc^r SrS-frU 5)£SS3 7 

JC^A-T^o S6«3 7(^BE^SrO. l~5 0torr t 40 
U ricJRifttfSr* 3 5 0TO±5 5 0t«T^45<t5 
tcStRinflftfflt:— ^— 3 6^±9*JW-rSc fir?— ^ 
y K3 5SrfflV^WWS:*&-l-*4E±^«»U 1-2 
Omin <7)FBlfiScH^^>o R|2 0-3 0 nm 

OTSiSm® 1 6£#6 Q 
[0 0 5 0] #btlfcfig)¥3 0 nmtf>P tRg<£>®rffi£S 
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[0 0 5 1] #C^, ±f£Ti£S4£&tf Tg&mi£ 1 7 
Wt:fiot» l B ST^IM l 

i^St«H3 0nmffIlf:o *Cfc. N 2 SfcliA 

r tf* ^7 00tt*3 0-6 0 sec&MM LT^BatiSr 

[0 0 5 2] ^(Dmm&l 8<DWthMVt\ZiQoX±&m 
«l9*r»rilUfc. ±IET«B««i«)je*i:ra-*ffi'CIP] 
-&fl=-Cfi£R£:fTV\ Mfc6. 1 7 C0QIIi£b Jtt- 

^f^^^-^r^ l 0 0%<£>#J«&P t SWB&TK 

I43 00i ##fcffixfc«ft«H4«:* Lfc. 

[0 0 5 3] R = C(CH 3 ) 3 ^i^^^^ 

v?7?-rmfo<nmzK= ch 3 ©rtw 

i? h^— hT^^, R = CF 3 ^t^^f7/Uta 

[0 0 5 4] ±IB««liPttov^RMUfc 

H 2 , COSt/co 2 ©5*>v^-fix^— aSrfflv^Tt^/ 
[0 0 5 5] ^JT^iUAr^Ho 

loose] mm<orm 3 ) *mw<Dm 3 w^isw^ 

ov>t, H7«rfflVNTRWi-« 0 S i »>^^^7 1 

mmi tmmzs i o 2 §7 4, si7 p 7^ , 72 ) ti 

3 5rMt5c Tgpm®7 5^ I r $r^- 
y^y H:i^fc^^y# y ^^ft-CS 10 2 17 AJSlU 
T i N^^y 7 3_hi^ I r MIIlf: 0 *'<y9X* 
ttA r MOH2 P a , R — fi 15 0 0 

W^r I, IBB 5 0 0 0A4:#§ o JfcKT i N/^T87 

^fttfdPIl, Ha^fe^TMffi7 5 &J&f&~t 

[0 0 5 7] fjTF£|Sm®7 5 JK^DUdi^t-ffioT. K 
mff 7 6t^^)BST^MOCVDft{a^M'll t 

ra«©*ife-e, hij?3 o nmo^m^ai^^-r^o * 

tr, N 2 ^^{^A r jf*$* 7 0 O^T^ 0 — 6 0 sec^ft 
[0 0 5 8] r©»t*7 6 WDfl£i»«|:fBot±»* 
i/^^isxn^ls? ]) i/$J±C p I r (COD) 

«**55sacvDjfeicj:9, nmmi kmm<D&{*xm 
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<oi v\z&rtz>mmmE 1*2 so t^^mntzmm.^ 
[0059] nmm 1 - 3 * x<D±&&x*T&mm<DWi 

V^ctf^ 0. 2 5mol/ 1 ^±^^?S^^*-r6 b/^ 
[0 0 6 0] _t!E3li£0ij3te, I rH^Mfl^lH 

/^£S 0 JO 

[0061] mm<orm 4 ) *mw<Dm 4 ^^^j^ 

8 0 ±^3RT-ffi«^fi, y-^f«82(a), KWfV 
S«8 2 (b) t^FSM8 3Rt;y-Mffi8 4 

KV««8 2 (b) ifcttKifcB 8 5^J&£tLTV> 
§0 h7^^«$W:'>!J ^g^8 0_h 
My^SS8 2 (a) Jt^*^-*-/^^^ ^ 

tzmmmmms e&mtitztix^&o ir«i8 6± 

Jctt, DUfi^^^S 1 5#»ritSix5. HffiEDfliOiJK 
^^#-r^^S 1 5©7^^ bitt LTtt, 3.5 

ei±t?*>ar.fc^»* HuffitfejftB 1 5±kp 1 36 > 

b4«T»ttll6t, (Ba/Sr)Ti0 3 H4S 
11»II17^ Pt/5^4^±ffitll8^St 
£^^i^£rlli£#ijl fc|13«<^ft&Jfl^T»ritL 
fc 0 TSiiHlt T iNl8 8i^^-^-^rtt: 

I^ttltS i7 P 7^8 7^LXV^8 2 (a) 

icmnmz&mznx^Zo *nmmxi^ 82 (a) ^ 

Sry--x««, 8 2 (b) ^KW>m 8 2 (c) 
SrV — ^««4: Lfc^S, 8 2 (a), 8 2 (b), 8 2 

(c) (Dm^^ix^x, rummt kw >mmt* 

i/^±^BF^*6»S8 9&l> + IEj»8 l oSr^-TSri: 
T\ Biff T*iaift«i^^W^tHt# 5^*8 
IMt^: 4r#-c*fc. 

[0 0 6 2] (nm<DMM 5 ) Hffiffll 1 fc* Lfc^SrC 

[0 0 6 3] te*^^/^^*:/*^*— /l^tt, 40 
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[0 0 6 4] 

***fifc«*teJ: 5 P t 3m I r H^jglSrJSffi, ft'Jii 
[0ffi<affi5¥#tftW] 

[01] W^IWl, 2-Cff«lL^:««#*^Sr 
0-C*>* o 

[03] **M<^»fr»aiMCVDigB^«Il60"Cfc 
[0 4] BfliOiJgtt©T*liKtP tRfc^jcLfcWwK 
^<&fftt£^0T*fc5 o 

[0 5] T*^* hit<?5S*5TifiS«±t-P t^IRS: 
[0 6] 

[0 7] *«M(^IIJ60iJ3^«L^Sim*lR^S:^ 
BfffiH"C*>5 0 
[0 8] **W<0**«4-efP«Ufcfl«#:*^*rfflV^ 

[«#0>BWi] 

15-jffei^g, 16, 7 17, 7 

m#»JBI. 18, 7 7- ±»lS, 13, 7 3-TiN 
Jf N 12, 7 2-Si7 p 7^ 14, 74 — SiO 
2 1, 11, 7 1-Si-)x/\ 3 0— WW**. 3 1 
...$^7n-3yFD-7" 3 2-^ 3 3 
3 4-filf, 3 5->t!7-^ -/ K, 3 6 
-StEJOfKUBt-*—. 3 7-Rjtg*». 3 8-^i 
*&1t\ 39-^7n-nyFn-7- 8 0 — S i 9 

8 1-lR^K««. 82 (a), 82 (b), 
8 2 (c) -y-VKWym 8 3-y-hift 

(H. 8 4-y-M®, 8 5-E8, 8 6-JMH6flk 

Jg % 87-Si/7^ 8 8-TiNf, 8 9-iM 
»S> 3 10-Mfflt-^- 8 10-ffij» o 



(9) 
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810 810 810 
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(72)$£w% mm urn 

(72)»BH# sp» IE* 



F ^ — A 4M104 BB04 BB06 DD44 DD45 GG00 

GG16 HH13 

5F083 AD31 AD42 AD49 GA27 JA14 

JA38 JA39 JA40 MA06 MA 17 

PR21 PR33 
5G323 AA03 



